This article presents a discussion about the issue of soil resource management in the context of sustainable development. These resources are one of the basic resources on Earth, conditioning the sustainable development of present and future generations by providing the capacity for food production. The study contains an indicator-based assessment of changes in available soil resources as a result of progressive urbanization processes in the suburban area of a big city. The case study was the Wrocław Larger Urban Zone in Poland. The applied methodology allowed for the valorization of urban sprawl processes on agricultural land. As a result, municipalities were divided into groups that characterize different suburbanization processes and their impact on the available soil resources. By using the proposed approach, it is possible to support the spatial development management process in order to protect the valuable components of the environment. The results of the research show that 29 rural precincts located around Wrocław have a high soil transition index (W≥50), which proves their inefficient agricultural management system on a regional scale. The study is an attempt to answer a question on the practical implementation of sustainable development goals that were included in Agenda 2030.
Introduction
The number of soils used for agriculture is constantly decreasing. The phenomenon is not exclusively observed in Poland but considered a global tendency [1] . The area of land used for urbanization, transportation, and industry is steadily growing [2] . The annual land take in European countries assessed by the 2006 Corine Land Cover project was approximately 108,000 ha/year. More arable land and permanent crops were taken by artificial development than before 2000. The mean annual urban land take as a percentage of total urban land take in Poland was 2,981 ha/year, or 2.8% share of Europe's total land take [3] . The night lights spatial data retrieved for Poland indicate that the process occurring there over the last few years is much faster than in other countries [4] .
The phenomenon of dwindling soil resources in Poland and their degradation is a result of designating soil for housing developments, as well as transportation and industrial land. The process of suburbanization, which significantly alters the structure of soil use in suburban areas, is intensifying. This is especially apparent in the case of the Larger Urban Zone of the City of Wrocław [5] [6] . Modern agglomerations shall adapt to climate change as well as improve their metabolic resilience both in the environmental and socio-economic dimensions. Urban systems need to use resources more efficiently, generate more resources within their borders, and diversify sources of water, food, energy, and materials [7] . Good and sustainable governance at a local level requires solid data collection and analytical toolsets for a better assessment of available water resources [8] [9] , its management [10, 11] , and flood risks and loss assessments [12] [13] . New, integrated approaches for food production and distribution management shall be developed and applied due to suburban arable land declining [14] [15] . Energy flows and materials produced and consumed by urban ecosystems shall be recognized and understood for better local planning and urban design [16] [17] . The soilwater system remains the crucial element of the ecological framework on which food production and water resource management depend directly [18] [19] [20] .
Efficient mitigation of spatial-functional conflicts resulting from the implementation of often disparate ecological, economic, and social interests should be one of the strategic goals of managing soil resources. This is especially important in the wake of new challenges related to adapting to climate change, losing biological diversity [21] [22] , or cultural landscape conservation [23] . PanEuropean research shows that changes in land use have multiple causes and are characterized by different time and space dynamics. It has been pointed out that the EU must reconcile the need for supra-national uniformity and local adaptation of policies. Therefore, European policy should be place-based and spatially targeted [24] [25] . In land and soil protection policy implementation, land owners and local policy makers will play a key role [26] . The results of environmental studies for spatial planning purposes became supported in recent years more often by GIS, which is useful, for instance, in drainage systems assessment [27] or soil erosion evaluation [28] . The results of spatial analysis enables a better decision-making process [29] and, therefore, supports local and regional management. GIS-based methods are extremely useful in monitoring spatial changes in metropolitan areas [30] .
Complex internal determinants, dynamic shifts in the environment, and the multi-aspect nature of economic and environmental processes create the need to assume an integrated approach to simultaneously managing development and environmental protection. The system of managing the environment is most often founded on the Deming Cycle PDCA [plan-do-check-act] model [31] . An active approach to management requires establishing and utilizing proper GIS tools, variant modelling, and impact projection systems, as well as multi-criteria analyses and decision support systems [32] [33] . The process of defining strategic goals and action programming should be carried out exclusively based on scientific proof and knowledge [34] . Thus, a properly devised integrated soil resource management system should ensure an incessant cycle of conducting research and monitoring the impact of decisions made in this domain [35] . Implementation of land protection strategies is particularly important in areas of dynamic changes such as the peripherals and suburbia of towns and cities.
The decision support system developed by Marinoni et al. [36] was used to design and locate a new housing development. Based on spatial data, hydrological information, multi-criteria analysis, and the GIS visualisation system, the pollutant loads of flowing surface water were computed. The decisions made with the use of the model were based on scenario analysis. The authors noticed that the presented environmental assessment tool should be extended by a social and economic dimension. Such GIS-based multi-criteria land suitability analysis was designed by Nguyen et al. [37] . Data on agricultural, ecological, and socio-economic conditions are combined together within a mathematical assessment procedure that includes standardized scoring, weighting, fuzzy membership assignment, and Boolean logic. The final results are presented as overall land suitability classes. The mixed socio-environmental approach to the assessment of urban resilience to climate change was proposed by Krellenberg et al. [38] . Local adaptive capacity would be evaluated within a three-step process based on residential vulnerability and socio-environmental fragmentation. Fragmentation is indicated by the percentage of impermeable surface area as well as the percentage of surface area with vegetation cover. Increasing urban expansion causes the depletion of soil resources and declining local crop production. An agricultural land use planning tool was developed by Pilehforooshha et al. [39] . According to the land demand assessment and suitability evaluation model, a mapping of agricultural and crop land allocation is proposed. Therefore, a key tool for supporting decisions in these areas are solid and reliable socio-economic and spatio-environmental indicators. Indicator-based Assessment for... [40] had defined farmland conversions as agricultural land take and changes in land use from farmland to built-up land. The aim of GIS analysis carried out in Norway was to understand how urban sprawl impacts agricultural land take. Between 2008 and 2015, 56% of farmland conversion took place within urban administrative borders. About 20% of transformations occurred in periurban zones, and only 23% of farmland conversions where recorded in rural areas. Almost 75% of converted farmland had been fully cultivated before transformation. Economic losses had been assessed on approximately 45,000 tons of grain per year.
Skog and Steinnes
Ferrara et al. [41] analyzed soil loss impacted by longterm urban expansion in the agricultural region of northern Italy. The quantitative data of land transformations had been enriched by information on soil quality based on parent material, soil depth, texture, and slope angle. During our research we studied the surface of land under different building densities, as well as the soil quality index (SQI) [42] . Between 1945 and 2001, the share of non-urbanized land declined from 11.8% to 6.3%. The authors concluded that urbanization had consumed soils with progressively higher quality. During 1945-1971, fertile soils had been transformed into compact and dense built-up areas. Since 1971, high quality soils have been mostly occupied by discontinuous and low-density settlements. The results showed an increasing mismatch between agricultural land use and the utilization of high-quality soils. Data exploration proved that the measurement of permeable land development alone is an insufficient indicator of soil resource loss.
Colantoni et al. [43] investigated suburbanizationdriven land take in Athens, Greece, during 1987-2007. The authors evaluated selective land take for cropland, sparsely vegetated areas, and natural land. The selective land take indicator revealed a disproportion between utilized land resources and their availability. The share of built-up areas increased from 13.2% to 18.1% during the research period. The data illustrated that primarily cropland and sparse vegetation areas had been transformed into urban zones. Agricultural land decline positively depending on population growth and density, and mostly appeared at a distance of 5 to 15 km from the inner city. The authors identified agricultural land as the primary sufferer of unsustainable urban sprawl and concluded that planning tools are ineffective for mitigating the process of selective land take.
The land consumption indicator was originally proposed by Salvati [44] as the ratio of two proportions: percentage of surface area of the same class consumed by urbanization during a time period to the percentage of surface area of a specific class in the non-urban landscape at the starting time. The indicator value ranges from 0 (no land take due to urbanization) to 1 (land consumption proportional and adequate to availability). Salvati's research was carried out in Rome's suburban settlements and concerned the years 1949-2008. The highest decline of -25% was recorded on arable lands. The consumption index calculated for this class ranged from 9.9 to 1.1.
Land consumption of pastures, mixed cropland, urban parks, arable land. And vineyards was higher than their percentage share in the landscape.
Mantas et al. [45] developed an integrated land change monitoring system for Mondego River watershed management. Based on Landsat products, NDVI time series, regression tree models, and land transformations change vector analysis (CVA), a new impervious surface area (ISA) indicator was proposed. ISA represents the impervious land share within a pixel. Sub-pixel mapping of soil sealing was originally proposed by Yang et al. [46] . Both research methods proved that high accuracy data analyses of the spatial change of an impervious surface is a useful indicator for urbanization assessment.
The integration of three dimensions of the amount of built-up area, settlement dispersion, and spatial configuration, as well as the uptake of built-up area per capita, was proposed by Jaeger and Schwick [47] . Weighted urban proliferation (WUP) was developed for urban sprawl monitoring and assessment. The authors applied their method to evaluate sprawl in Switzerland. Between 1935 and 2002, suburbanization increased by 155%. A further increase of more than 50% is projected by 2050.
The soil transition index was developed to evaluate the impact of land consumption on soil resources. The indicator illustrates simultaneously the direction of land cover flows and the depletion of different soil classes. It allows for the monitoring of high-quality agricultural soil losses caused by settlement development, proportionally to the share of this class in total soil cover. The combination of quantitive and qualitive assessments provides a complex overview on environmental impact and helps to improve soil conservation measures [48] .
materials and methods
The aim of this article is to assess the environmental impact of new settlement development in a suburban zone. The indicator-based evaluation of high urban pressure on soil resources depletion was carried out with a combined quantitative and qualitative analysis ( The next stage involved intersecting the abovementioned maps with a soil map, which allowed us to attain quantitative data for the changes of use with regard to each specific type, order, and agricultural soil complex. The evaluation of agricultural areas was achieved with the use of a method developed at the IUNG in Puławy. The valuation uses a range from 1 to 100 points according to soil-specific, climatic, and land conditions [49] . The classification (Table 1) was carried out based on a framework of complexes of agricultural soil suitability [50] .
The resulting three layers have been generalized by dividing the agricultural soil complexes into three groups:
highly fertile and fertile soils, soils of average fertility, and low fertility soil. Three soil fertility ranges using point values from the valuation indicator have been established using the production environment agricultural valuation indicator for agricultural soil complexes: -Highly fertile and fertile soils -≥50 valuation indicator.
-Soils of average fertility -<50 and ≥30 valuation indicator. -Low-fertility soil -<30 valuation indicator.
An additional class with no determined valuation indicator value was created apart from the basic three fertility classes, including areas excluded from mapping on the soil map and representing forests, built-up areas, wasteland, roads, etc. Soil loss resulting from land development has been assessed with the use of a transition index that combines both land use flow as well as agricultural soil suitability and its potential productivity. The soil transition index (TI) is calculated as the ratio of the share of a given soil class within the transformed area to the share of this class in the total soil cover [48] .
The authors presupposed a simplified interpretation of the calculated values. Sustainable land management can be observed when the TI is lower than 0.8 for W≥50 highquality soils, as well as higher than 1.2 for low-quality W<30 soils. Data out of this range stands for unsustainable trends in land development. A detailed discussion on TI calculation can be found in the deliverables of the urban SMS project [52] .
The study area is the city of Wrocław and 10 surrounding communes: three urban-rural communes (Kąty Wrocławskie, Siechnice, and Oborniki Śląskie) and seven rural communes (Kobierzyce, Żórawina, Czernica, Długołęka, Wisznia Mała, Miękinia, and Kostomłoty) The average values for the whole study area were: agricultural land cover 76.6%, afforestation 13.5%, built-up areas 7.9%, and others 2.0%. Natural conditions vary over the research area and contain 10 Natura2000 areas and three other legal forms of environmental protection areas. According to the landforms, most of the area represents a river valley with one main river (the Odra) and four smaller ones that end in the main one, and the northern part is covered by hills. Due to the described landforms, the majority of the study area is lowlands, which guarantee good conditions for urban development from an investment cost perspective.
results and Discussion
The Soil Resources of the Wrocław Larger Urban Zone
With regard to the geological-structural character, the Wrocław Larger Urban Zone is located on the border between two large geological units, i.e., the Fore-Sudetic Block and the Fore-Sudetic Monocline. The topographical relief had almost exclusively developed in the quaternary. The soil formations fit the category of lowland and upland areas and are the result of glacial tills and fluvioglacial landforms, as well as alluvial formations mostly comprised of sand, clay, silt deposits, of aquatic origin, and loess formations. The main type of soil include brown, acid brown, and lessive.
Wrocław county and city are a central part of the studied area, characterized by a low typological diversity of soils. Black soils cover the largest area in this county (41.52%), followed by lessive (20.33%), alluvial (19.56%), and brown (17.94%) soils. The contribution of soils of other types should at most be considered symbolic. They are considered to represent various complexes with regard to agricultural suitability.
The data described above clearly indicate that the agricultural land in the county is predominantly used as arable land. Grasslands constitute as little as 15.07% of the total agricultural land area, a major part of which (11.14%) is covered with medium-quality soil. The lands are mostly located in the valley of the Oder and the valleys of its tributaries. Areas for urbanized terrain are mostly set aside with their role in the environment resulting from the habitat functions they serve. 85% of the arable land in the Wrocław county area is agricultural land. This area is covered with soils of the highest agricultural suitability complexes, i.e. the very good wheat complex and the poor wheat complex, c. 58% of which is agricultural land in this county (Fig. 2) .
The best soils (very good wheat complex (1)) are mostly black soils. The soils of this complex in the county cover c. 24% of the agricultural land area. Soils from the second best complex (the good wheat complex) cover the largest area in Wrocław County, i.e., more than 34%. The percentage share of soils of other agricultural suitability complexes is significantly lower and does not reach 10% in the context of each specific complex. The largest areas of this group represent the good rye complex (5), the poor wheat complex (3), the poor rye complex (6) , and the very good rye complex (4).
The agricultural lands of Trzebnica County are characterized by a relatively low typological soil diversity. The largest area (c. 34%) is covered by soils classified as lessive. About 24% is covered by alluvial soils, followed by more than 28% of brown soils and 11% covered by black soils. The remaining types of soils have but a symbolic share in the area of agricultural land. The dominant method of agricultural land use is for arable land. The physiographic conditions of the county and the presence of forest areas result in a significantly larger share of grasslands. More than 22% (22.27%) of meadows and pastures are used for agriculture. The largest area among them is used for medium-complex grasslands located mostly in the valleys of smaller watercourses. Grasslands of the lowest class (poor and very poor) with a low level of agricultural significance and suitable for afforestation or ecological use depending on habitat-related determinants, represent a significant contribution of c. 5%.
Arable land of the highest complex (1) cover only c. 6%. The largest share (c. 22%) is that of soils from the good wheat complex. Soils from the good rye complex (5) and the poor rye complex (6) have a high percentage share of c. 13% and c. 18%, respectively. Agricultural land in Trzebnica County is characterised by a high percentage share of soil from the very poor rye complex (over 8%). These soils, formed from highly permeable host rocks (loose and loamy sands with a shallow foundation of, e.g., gravel) are characterized by a very low agricultural suitability and should be used for other functions in the spatial management of Trzebnica County.
The soils of Środa Śląska County are also characterized by a low typological diversity. The largest area in this county is comprised of brown soils, with 40% of agricultural land. The second largest area is that of lands with lessive soils (c. 29%), alluvial soils (c. 19%), and black soils (10%). The remaining types of soils do not exceed a contribution level of 1% in the area of agricultural land. Agricultural land in Środa Śląska County is predominantly used as arable land. Grasslands can be found mostly in watercourse valleys, including the Odra and smaller watercourses. Soils of the good wheat complex (2) cover a very large area of agricultural land (c. 37%). Soils classified as representative of the poor wheat complex (3) cover a relatively large area of c. 16%, with c. 12% covered by soils from the good rye complex (5) . Środa Śląska County also contains soils from the best soil suitability complex, i.e., the very good wheat complex (1) . Areas with such soils slightly exceed 4% of the total agricultural land area.
The above determinants allow for a detailed valuation of soils covering the studied area with regard to soil fertility (Fig. 3) . The analysis has been conducted on the level of geodetic precincts. Its results have been represented on an agricultural soil valuation map with a scale of 1:350,000.
Analysis of the fertility values of the soils in the study area clearly indicates that the largest areas covered with soils of the highest fertility and valuation indicator exceeding 50 points are generally located south of the Oder. This includes practically all the precincts of Kąty Wrocławskie commune, where areas of highest fertility constitute c. 90% of the agricultural land as evaluated using the above classification. All the qualified precincts of Kobierzyce commune contain a similarly high percentage of soils of the highest fertility of between c. 80% to over 90%. More than 90% of soils of the highest fertility in the neighbouring commune of Żórawina can be found in two precincts, and four in Siechnice commune.
The communes of Czernica and Długołęka, eastern neighbours of Wrocław city, had slightly lower fertility of soils, with only six units being considered as precincts with soils of the highest fertility rate.
On its western side, Wrocław city neighbours the lands of Miękinia commune in Środa Śląska County. From among all the qualified precincts in this commune, only two are characterized by the highest fertility values.
To the north, Wrocław city is surrounded by lands from Wisznia Mała and Oborniki Śląskie communes, which are part of Trzebnica County. The most fertile soils on this side can be found in the southern part of the county. The lands of Oborniki Śląskie commune can be considered as weaker.
The Effects of Utilization and Suburbanization
The analysis of the fertility values of the soils indicated that the areas located to the south of Wrocław city offer the best conditions for the functioning of agriculture in this respect. Taking into account the agroclimatic conditions, the area can be considered as suitable for intensive agriculture. The northern areas lack such values, yet one may still find occasional precincts offering highly fertile soil.
The development of the Wrocław Larger Urban Zone has had a tangible impact on the soil environment. Due to the changes in use, circa 23% of silt loams and about 22% of medium silty loams have been lost in 2006 when compared to the amount from 1990. A relatively large area has also been transformed into a built-up area with soil orders such as loamy sands (14%) and heavy loamy sands (9%). The area subject to the total amount of land use change exceeds 1,400 ha.
With regard to typological soil classification, the classes of soils lost due to transformations from agricultural land to built-up areas in the multiannual period of 1990-2006 mainly involved proper black soil (23%), podsolic and pseudopodsolic (20%), as well as a major part of proper brown soils (14.5%) and black degraded soils (12%). A major loss was seen by proper alluvial soils (7%) and leached and acidic brown soils (5%).
In terms of agricultural suitability, the highest loss rate has been noted for soils considered to represent some of the best arable land complexes, i.e. the good wheat complex (2) at 26% and the very good wheat complex (1) at 13%. A similarly significant loss has been noted as a result of this type of land use for soils classified as representative of the poor wheat complex (3) at 92 ha, the good rye complex (5) at 122 ha, the poor rye complex (6) at 97 ha, the very poor rye complex (7) at 74 ha, and the very good rye complex (4) at more than 57 ha. Some loss has also been noted for soils covering grasslands. Due to transformations to builtup areas, more than 8% of medium-quality grasslands (2z complex) have been lost.
Local government actions in the area of agricultural land protection and soil resource management have been evaluated from the point of view of rational management of soil resources. The index of transforming agricultural soil into built-up areas served as a tool used to assess these actions. The results of the evaluation of transforming land in accordance with the methodology described above have been represented using small multiple maps (Fig. 4) .
In the years 1990-2000, the use of terrains in the Wrocław Larger Urban Zone for purposes of construction most often involved areas with low significance for agriculture, i.e., wastelands, etc. The precincts subjected to high urban pressure were located alongside the old National Road No. 8 to Warsaw, as well as around the Highway A4 node in both directions to Cracow and Dresden. In almost all of these precincts, most of the valuable areas (W≥50) were relatively rarely designated for construction. An exception to this was Żórawina, where the agricultural land protection practices were proven to be far from perfect. The precincts located in Długołęka commune serve as an example of very good practices and a proper approach to protecting agricultural land, as the lands most often designated for construction in these sections were that with the weakest soils with low suitability for agriculture, i.e., with a W<30 valuation index.
In the following years (2000-06) the process of entering the European Union served as a stimulus for the dynamic development of the WLUZ. The pressure to acquire more land for construction and the increasing significance of single-family housing led to a series of negative spatial changes. Social pressure led to the exclusion of lands covered with the most valuable soil from agricultural use. The highest degree of using such unsustainable practices has been noted in precincts located alongside the main roads leading out of Wrocław city.
Miękinia commune should serve as a model of good practice in soil management. The lands most often designated for construction in Miękinia are those of the lowest suitability for agriculture (W<30). The land governance policy pursued in the Wilkszyn Precinct stands out from all other sections, as its index of agricultural land transformation for construction exceeds 22. A favourable situation is also noticed in some precincts located in Oborniki Śląskie commune. The lowest fertile soil transformation into settlement developments had been noticed in the afforested precincts or in the neighboring Odra River valley.
The above analysis for the multiannual period of 1990-2006 clearly indicates that the practice of using lands considered most valuable for agriculture with the highest and medium levels of fertility is becoming increasingly common (Fig. 5) .
Improper soil management practices throughout the timespan of several years have been noted mostly in sections located in the eastern side of the Wrocław Larger Urban Zone. Examples of poor agricultural land management (group D, see Fig. 6 ) on the northern side include the precincts located alongside the main road to Poznań. To the south, the sections that represent inproper management of the most fertile soils are concentrated around highway and freeway exits and nodes. Precincts to the west of Wrocław are characterized by a relatively sustainable agricultural land economy. The best lands in these precincts are rarely excluded for construction purposes, with soils of medium or poor fertility being more commonly chosen instead. Examples of proper spatial management of agricultural land are characterized by the W<30 valuation indicator (group B). The spatial policy pursued in Miękinia commune should serve as a model for all other sections.
In the Urban SMS project [52] , the relationship between soil resource conservation and land consumption had been studied within the municipal borders of: Milan, Bratislava, Prague, Wrocław, Stuttgart, Vienna, and Salzburg. Ex-post evaluation of land changes in the years 1990-2007 had been carried out with the use of the soil transition index. The results showed that the transformation into urban fabrics takes place mostly on arable lands. In Vienna, Wrocław, Prague, and Salzburg, urbanization occurred on the most valuable soils, disproportionally. The transition index calculated for the best soils ranged from 1.29 to 3.01. In Stuttgart and Milan, the pattern of land consumption had been proportional to landscape composition. The most valuable soils had been protected in Bratislava. The transition index for these soils was calculated at the level 0.21. The transition index evaluation in this paper was made within the same thresholds of 0.8 and 1.2 values as in the original Urban SAS project. Indexes for the transition of soils of different quality into the sealed area for Wroclaw city between 1991 and 2006 were as follows: for high-quality soils TI = 1.33, medium-quality TI = 0.68, and low-quality TI = 0.69. We decided to use it unmodified to ensure the comparability and complementarity of the spatial data. Aggregated results at commune level showed that the highest index for the best soils was in Siechnice (TI = 1.33) and Wisznia Mała (TI = 1.12). The lowest index values had been noticed in Miękinia (TI = 0.35) and Oborniki Śląskie (TI = 0.47). The transition index for medium soils varied from 0.03 (Wisznia Mała) to 3.41 (Oborniki Śląskie). For the low-quality soils, the index ranged from 1.26 (Czernica) to 8.56 (Miękinia).
Conclusions
In summary, the above analyses of soil resources and the agricultural values of specific precincts bordering the Wrocław Larger Urban Zone and located in its vicinity, it should be stated that suburbanization should be directed toward sections located north of the Oder and Wrocław, as well as to the east. According to soil resources, the areas suitable for this purpose should include terrains located in Oborniki Śląskie commune to the north, which lack high agricultural value. In terms of physiographic and natural features, this terrain can be considered as recreational agricultural regions. The second direction for the development of the Wrocław Larger Urban Zone should include terrain to the east and sections that are part of Długołęka commune, which offer a relatively small amount of soils from the highest classes. The eastern precincts of Miękinia commune should mark the border of Wrocław expansion. Our research shows that: -The city should not expand southwards, as that is where one will find areas of the highest value to agriculture, which has soil fertility values and agroclimatic conditions that place them in the category of areas of intensive agricultural development. -Spatial policy and resource management should be directed toward the protection of soils used for agriculture as well as limiting the expansion of builtup areas to an unavoidable minimum. -Every commune provides its own development policy regardless of sub-regional environmental aspects. -Effective soil resource protection requires intergraded policy-making on a sub-regional scale.
The considerations presented in this article contribute to the practical implementation of a number of the demands of sustainable development as defined in Agenda 2030 [53] , which contains 17 Goals for Sustainable Development. It is currently the most current action program defining the sustainable development paradigm at the global level. According to the agenda, contemporary modernization efforts should focus on: achieving food security, ensuring healthy living conditions, construction of safe and sustainable cities and human settlements, conservation and sustainable use of land ecosystems, and reversing the process of degradation and loss of biodiversity. Implementation of this policy should be based on the principle of using the best available knowledge. Building evidence-based policy requires, in turn, carrying out continuous monitoring of environmental changes and the involvement of all stakeholders in the decisionmaking process. According to the provisions of Agenda 2030, space should be planned and managed with the participation of citizens in the spirit of good governance and in decision-making. One of the changes involves the reduction of residents' pressure on the environment, especially in residential areas. These ambitious targets are to be reached by 2030. The practical implementation of sustainable development policies requires making a series of decisions based on reliable data and indicatorbased assessments. The suggestions in this article are the basis for further discussion on the suitability of aggregated indicators illustrating qualitative and quantitative soil transformation.
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